q-& SHUTTLE CRITICAL ITEMS LIST - OREITER
YSTEM :ACTUATION MECH=-ET/CRE DOOR FMEA ND 02-4D=014000-3 REV:02/17/88

ASSEMELY :ET/ORBITER UMDILICAL DOOR MECH © CRIT. FUNC: 1
P/¥ RI 1 MC147-0013 CRIT, HDW: 1
P/N VENDOR:15&50 HOOVER ELECTRIC VEEICLE 102 103 1a4
QUANTITY :2 (1 FORWARD & 1 AFT) EFFECTIVITY: X X %

1 ({1 PER ACTUATOR) PHASE(5): PL LO X Q0 DO X LS
. REDUNDANCY SCREEN: A~ B- C-
PREPAREDL BY: AFFROVED BY:- APPROVED HBY [(NASA): C o
DES R. E. YEE e, Loves o O a2
REL T. 8. MULLEN
QB W. 5. SMITH
ITEM: -

GEARECX/DITTERENTIAL, CENTERLINE LATCH ACTUATOR

FUNCTION: -

TC TRANSMIT/DISTRIEUTE PROFER POWER/TORQUE FROM EITHER OR BOTH ElECTRIC
MOTORS TC THE LATCH MECHANISH.

'TAILITRE MODE:
PHYSICAL EINDING/JAMMING

E(s): : : ;
VERSE TOLERANCES/WEAR, CONTAMINATION/FOREIGN OBJECI/DEERIS, FTATILURE/
DEFLECTION OF INTERNAL PART, 1089 OF LUBRICANT, TEMPERATURE

EFFECT(S) ON:
(A) SURSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEHICLE

{A) LOSS OF FUNQTICN, DOORS CANNQT C¢LOSE.
(B) THERMAL LEAKAGE INTO COMBARTMENT.

(C,D) PCSSIBLE LOSS OF CREW/VEHICLE DUE TO DAMAGE CAUSED BY THERMAT

EFFECTS IF THE DOORS CANNOT BE CLOSED AND FULLY LATCHED FOR SATE RE-
ENTRY.



SHUTTLE CRITICAL ITEMS LIST - ORBITER
SUBSYSTEM :ACTUATION MECE-ET/ORB DUOR FMEA NO 02-4D-014000-3 REV:02/17/38

DISPOSITICN & RATIONALE:
{A)DESIGN (B)TEST (CYINSPECTION (D)FATIURE HISTORY (E)QPERATIQNAL USE

A) DESTIGHN

( %WU CENTERLINE LATCHES, DRIVEN BY INDIVIDUAL ELECTROMECHANICAL ACTUATCRS,
BXTEND AND ROTATE (TC ENGAGE AND HOLD BOTH ORBITER/ET UMBILICAL DOCES
FULLY UPEN FOR LIFT-0OFF AND ASCENT) AND THEN ROTATE AND RETRACT FLUSH
WITH THE CUTER MOLOLINE (COML)}; TO RELEASE THE DOORS FOR CLOSURE AFTER
ORBITER/ET SEPARATION. EACH CENTERLINE LATCH ACTUATUR CONSISTS OF A
PLANETARY GEARBOX/DIFFERENTIAL DRIVEN BY TWO (REDUNDANT) 3-PHASE ELECTRIC
MOTORS: EACH MOTOR HAS AN INTEGRAL SPFRING-LOADED FRICTION CLOTCH/BRAKE:
WiTH LIMIT SWITCHES AND MECHANICAL STCFE TOQO CONTROL/LIMIT ACTUATOR
MOVEMENI/ROTATION, THE ACTUATCR HOUIING IS DESIGHNED TC PRECLUDE THE
ENTRY OF FOREIGN PARTICLES. PARTS ARE CLEANED TC LEVEL 300, PER MAQLlO-
301 (PRIOR TC ASSEMBLY). ASSEMBLED I¥N A CLASS 100,000 CLEAN ROOM ({PER
FED-STD-209)}. DUAL ROTATING SURFACES ON BEARINGS. SAFETY FACTOR 1.2
MINIMUM. PROVISION EXISTS Te CYCLE THE ACTUATOR (TO LOOSEN
STALIED/JAMMED MECHANISM). PBRAKES MUST BE ELECTRICALLY ENERGIZED TO
DISENGAGE AND ARE DESIGHED TQ FAIL IN THE ENGAGED POSITICN. DIFFERENTIAL
IS DESIGNED TO DISTRIBUTE POWER FROM EITHER ONE QR BOTH (REDUNDANT
MOTORS) . MOTORS DESIGNED TC COFERATE IN EMERGENCY 2-PHASE CONDITIOW.
DESIGH DCES NOT INCORPORATE A TORQUE LIMITER (1IN ORRDER THAT OUTFUT TORQUE
HOT BE MECHANICALLY RESTRICTED).

QUALTFICATION TESTS: QUAL=-CERTIFIED PER CR=45-147=0013-0001. :
QUALTFICATION TESTS INCLUDED: HIMIDITY TEST, SHOCK TEST, QUALIFICATION
ACCEPTANCE VIERATICN TESTS (QAVI), THERMAL VACUUM TEST, THERMRL CYCLING
TEST, CPERATING LIFE- TEST (2,000 CYCLES AT &5 INCH-LE LOAD, 100-MISSIONW,
10-YEAR LIFE; EXPECT 500 CYCLEE PER 100 MISSICHS), MECHANICAL STOF TEST,
POWER COMSUMPTION TEST, FREE-PLAY TEST, AND IRREVERSIBILITY TEST.

ACCEPTANCE TESTS: INCLIUDES EXAMINATION OF PRODUCT (FOR WEIGHT, :
DIMENSIONS, CONSTRUCTION, CLEANLINESS AND FINISE), ACCEPTANCE VIBRATION
TESTS (AVT) (20-2,000 HZ, 30 SEC TO 5 MINUTES, IN EACH QF THREE ORTHOGONAL
AXES, WITHE ELECTRICAL CIRCUITS MONITORED FOR COWTINUITY), ACCEPTANCE
THERMAL TEST (ATT) (CYCLED BETWEEN -20 DEG F AND +33Q0 DEG Fr MOICH 1,
MOTOR 2 AND LDUAL MOTOR), POWER CONSUMPTION TEST (OPERATED AT RATED LOAD
AT -850 DEG F, SINCLE MOTOR DEPLOYED WITHIN 12 SEC, DUAL MOTORS DEPLOYED
WITHIN 6 SEC, 83 WATTS/MOTOR MAX, 0.41 AMPS/PHASE/MOTOR MAX; 150
WATTS/MOTOR MAX STARTING POWER AND (.83 AMPS/PHASE/MOTOR MAX STARTING
CURRENT) , INSULATION RESISTANCE TEST AND DIELECTRIC STRENGTH TEST (PER
MFODQ4=-002) , CYCLING TEST (OPERATED AT RATED LOAD; SINGLE MOTOR, 20
CYCLES EACH FROM LATCEED-UNLATCHED-LATCHED AT 12 SEC/DIRECTICH; DUAL
MOTOR, 60 CYCLES FROM LATCHED=-UNLATCHED=-LATCHED AT 6 SEC/DIRECTION), -
FREEPLAY TEST (MAX ANGULAR FREEPLAY AT THE QUTPUT GEAR NOT TO EXCEED 1.5
DEGREES ROTATION, WITH 10 INCH-LB OF REVERSING TORQUE), STALL/MAXIMUM
TORQUE TEST ({MAX ACTUATCOR QUTPUT 281 INCH-LB), IRREVERSIBILITY TEST
(ACTUATOR MUST BE IRREVERSIBLE TO THE ULTIMATE STATIC LOAD IN EITHER
DIRECTION), COAST TEST (OPERATED AT RATED LOAD, MAX OUTPUT GEAR ROTATION
AFTER REMOVAL OF ELECTRICAL POWER IS Z0 DEGREES) AND MANUAL CRIVE TEST
(ACTUATOR MUST BE CAPABLE AF MEETING QUTPUT LOAD/STROKE REQUIREMENTS WITH
A MAXIMUM OF 50 TURNS AT THE MANUAL INPUT DRIVE).
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CMRSD: OPERATIOMAL CHECHOUT OF ET DROR CENTERLINE IATCHES (UNLOCK/5TOW) :

MOTOR 1, MOTOR 2 AND DUAL MOTOR QPERATION. FREQUENCY - ALL VEETCLES AT
GROUND TURNAROUND.

(€) INSPECTION

RECEIVING INSPECTION
RAW MATERTAL AND FROCESS CERTIFICATIONS ARE VERIFIED EY INSPECTION.

CONTAMINATTON CONTRGL

CLEANLINESS REQUIREMENTS VERIFIED BY INSPECTION. CONTROLLED ENVIRONMENT
VERIFIED BY INSPECTICN. CLEANLINESS MAINTAIMED FER MAS110-311 VERIFIZD

BY INSPECTION. CORROSION PROTECTION PER MAQEOE-301 VERIFIED BY
THEFECTTON. ’

ASSEMBLY/ INSTALLATION

ASSEMELY VERIFIED BY INSPECTION. LUBRICANT APPLICATION IS VERIFIED BY
INSPECTIQN,

NONDESTRUCTIVE EVATUATION
FENETRANT INSPECTICN VERIFIED BY INSPECTICN.

CRITTCAT, PROCESHEES ;
HEAT TREATING OF DETAIL FARTS AND BEARING IWSTALLATION VERIFIED BY
INSPECTION. RIGGING VERIFIED BY INSPECTION.

TESTTHG
CHECKOUT OF UNIT VERIFIED BY INSPECTIGN,

HANDLING/PACFKAGTHG ;
PARTS PROTECTICN AND HANDLING REQUIREMENTS ARE VERIFIED BY INSPECTION.

(D] FAITDORE HISTORY

THERE HAVE BEEN NQO ACCEFTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
PATILURES ASSOCTATED WITH THIS FAILURE MCDE.

(E} OPERATICHAL USE
NONE.




